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ABSTRACT

}~~c disC\~ss  a filtCri~lg tCCl~l~i~~~lC  for ~Cd~lCillg  t]]c frcq[lc]lcy fluctllat,iolls  Of Iloisc SOUrCCS

localized in S1):ICC (lik tllc tI’OI)OS])hCM!, or tllc ]nastcr clock) that affect tllc scl~sitivity

of spacecraft Dol)plcr  tracking scarcllcs fox gravitational radiatioll. This method taks

advantage of tllc sinusoidal k!havior  of tllc trallsfu’ futlction to tllc I)opplcr  observable of
tllcsc IIoisc sources, wllicll  dis~)lay  slmrj) Ilulls  at sclcctcd I?ouricr  com])onents.

The Ilc)ll-zero gravitational wave signal rclllailling at these frcqucncics  maims this
Do])plcr tracking tccll]liquc the cquivalult  of a series of narrow-band detectors of gravita-
timlal radiation], distributed across tllc low-frcclllcllcy band. Estilnatcs for tllc sensitivities

acl~icval)lc  with tllc future Cassi)li  Do])] )lcr txackillg  mq)crimcnts arc I)rcscntcd in the col]-
tcst of I)road-bzl]lcl  gravitational wave l)ursts, Inollochromatic  sigylals,  a]ld a stochastic

background  of gravitatiolml radiatio112.
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ABSTRACT

We discuss a filtering technique for reducing the frequency fluctuations of noise sources

localized in space (like the troposphere, or the master clock) that affect the sensitivity

of spacecraft Doppler tracking searches for gravitational radiation. This method takes

advantage of the sinusoidal behavior of the transfer function to the Doppler observable of
these noise sources, which display sharp nulls at selected Fourier components.

The non-zero gravitational wave signal remaining at these frequencies makes this
Doppler tracking technique the equivalent of a series of narrow-band detectors of gravita-

tional radiation*, distributed across the low-frequency band. Estimates for the sensitivities
achievable with the future Cassini Dop~)lcr tracking experilnents are presented in the con-
test c)f broad-band gravitational wave bursts, monochromatic signals, and a stochastic

background of gravitational radiation2.
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